Studies of the mitogenic effect of serotonin in rat renal mesangial cells.
A vasoactive inflammatory amine, serotonin, stimulates DNA synthesis in rat glomerular mesangial cells in a dose-dependent manner and acts synergistically with either insulin or epidermal growth factor (EGF). The combined effects of 10(-6) M serotonin and these peptide hormones are nearly equal to those induced by 10% fetal bovine serum. Serotonin stimulates the turnover of polyphosphoinositols resulting in a transient rise in intracellular free Ca2+ concentration, as measured either with the photoprotein aequorin, or with fura-2. This is accompanied by a transient increase in 45Ca2+ efflux from prelabeled cells. Serotonin also induces a prompt and sustained threefold increase in Ca2+ influx rate across the plasma membrane and a rapid and sustained twofold increase in cellular 1,2-diacylglycerol content. In addition, there is an increase in the extent of phosphorylation of an acidic 80-kDa protein, a putative substrate for protein kinase C. Activators of protein kinase C (including phorbol 12-myristate 13-acetate or 1,2-dioctanoylglycerol) mimic the mitogenic effect of serotonin. The effect of serotonin on cell proliferation is partially inhibited in a reversible manner by LiCl. Treatment of mesangial cells with insulin plus EGF for 60 min leads to a small but consistent increase in the content of inositol phosphates and 1,2-diacylglycerol. Their effects are additive to those of serotonin. Moreover, insulin and EGF significantly stimulate the phosphorylation of the 80-kDa protein, and potentiate the serotonin-induced phosphorylation of this protein.(ABSTRACT TRUNCATED AT 250 WORDS)